The amorphous-to-microcrystalline phase transition of Ge in Pb/Ge multilayer geometry has been investigated as a function of layer thicknesses with the use of high-temperature x-raydiA'raction techniques.
an expanded scale. In addition to the Bragg peak, secondary peaks due to the finite number of bilayers are also observable. The existence of these secondary fringes also implies a high quality for the samples since disorder tends to wash out these peaks very fast.
At large angles, the continuous variation of the film thickness in the a-Ge broadens the multilayer peaks which in turn limits the perpendicular coherence length to one Pb layer. Consequently, the high-angle diffraction exhibits one Bragg peak corresponding to the Pb (111) Fig. 2 . Note the asymmetry of the large-angle spectrum, i.e. , the peak intensities at the low-angle side of the broad peak are higher then those at larger angles. Simple simulations indicate that this is probably due to the expansion of Pb atomic 
B. Crystallization
The crystallization of a-Ge (Fig. 4) is accompanied by an improvement on the texture of Pb (Fig. 5) and a loss of the layered structure of the sample as shown in Fig. 6 . As a function of temperature the increase in the Ge(ill) (Fig. 4) peak coincides with an increase of the Pb (111) peak (Fig. 5 ) and a decrease of the low-angle modulation peaks. We define as the "crystallization temperature" T" the midpoint of the transition in curves such as shown in Fig. 6 . In Fig. 5 Fig. 9 ). Since the Pb (111) We have shown earlier that the width of the Pb (111) texture (from rocking curve measurements) changes little for all samples in the dpb =50 A series (see open squares in Fig. 3) . Therefore, for a fixed Pb thickness and a fixed Pb texture, it is easier to crystallize a thinner Ge film (i.e. , T, is lowered) than a thicker one, due to the fact that the crystallization is interfacially initiated.
Based on the above conclusions one might naively expect the crystallization temperature not to change if the dG, is kept constant. However, this would only occur if the Pb texture remained constant regardless of dpb, which is not the case (see closed circle in Fig. 3) . The fact that a higher Pb texture lowers the crystallization temperature (111) cilitates the Ge crystallization, and therefore lowers the crystallization temperature.
In addition to the "interface-induced" crystallization, changes in the electronic structure also may contribute to the crystallization. When in contact with a metal, the covalent bonding of a-Ge or a-Si changes into a more metallic one due to electron transfer and this may lower T, substantially. Auger electron spectroscopy experiments of aand crystalline-Si (c-Si), in various environments, show a change of the electronic structure of a-Si if in close contact with an noble metal. In the LVV spectrum, the typical c-Si peak at 92 eV vanishes and is replaced by two C. Melting
In order to study the influence of dimensionality on the melting properties of Pb, Pb/Ge multilayers with varying layer thicknesses were measured up to 340'C in vacuum, air, and Ar atmosphere. A typical temperature dependence of the Pb(111) peak intensity, which characterizes the crystallinity of the Pb, is shown in Fig. 10 . The Pb behavior in air is quite different from the results in vacuum or Ar. In air, as the temperature is increased, the transition appeared quite broad (-10'C) and shifted to lower (111) 
